CLIPPEDIMAGE= JP411219926A 
PAT-NO: JP411219926A 

DOCUMENT- IDENTIFIER: JP 11219926 A 

TITLE: REMOVAL OF ORGANIC CONTAMINANT FROM SURFACE OF 
SEMICONDUCTOR SUBSTRATE 

PUBN-DATE: August 10, 1999 

INVENTOR- INFORMATION : 
NAME 

DE, GENDT STEFAN 
SNEE , PETER 
MARC, MELIS 
PAUL, MERTENS 
HEYNS, MARC 



COUNTRY 
N/A 

N/A 

N/A 



N/A 
N/A 

AS S I GNEE - 1 NFORMATI ON : 

NAME COUNTRY 
INTERUNIV MICRO ELECTRONICA CENTRUM VZW N/A 



APPL-NO: JP10331555 
APPL-DATE: November 20, 1998 

INT-CL_(IPC) : H01L021/304 



ABSTRACT : 

PROBLEM TO BE SOLVED: To remove organic contaminants which 
are a photoresist, a 

resist residue and a dry etching residue, from the surface of 
a semiconductor 

substrate by a method wherein the semiconductor substrate is 
held in a tank and 

the tank is filled with a gas mixture consisting of water 
vapor, ozone and an 

additional matter, which works as a scavenger. 

SOLUTION: A device, which is displayed as a device for wet 
ozone vapor process, 

uses a quartz container filled with a liquid of an amount 
enough for wetting an 

ozone diffuser. The liquid is demineralized water added with 
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an additional 

matter, such as an acetic acid. The liquid is heated to 80 
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1 

1 // m o&fflOJ? $ £ £ n$3 3 Ett*>l**3ri6. 

[mm 5 3 jbew^a^iJE***^* mm 
[ mm 6 ] timumvo h y v-h ivwm\ tlx 

[ it 8 3 ±i mmtfm?t> & mtm i eno 
i o wnM%\:XTX'h i mm i tmmi* 

m. 

imm i o j ±M%wm.^uzmh±Mm\m<n 
m# i zn>mm%w.TX'hm%m 9 ammi u 
a. 

i mm i i 3 jjE«*a^ft * ±ieaain«w> 

Jt*** 0 . 5 *;WM%&TT'£> & SI*« l o fBttoft 

jfc$# o . i ^)im&%aTX'hhimm i i iBtt<9i* 

[fs^js 133 § 4>k, «arc±E i i i ««HRtai<' 
iguanas i immzum. 
i mm 1 4 3 -Lie* chuke t * & mmm 4 * > 

imm 15 3 $ feic. ±!SM^ tttt. 7 7B. 

%< t h-^mm%msm i 4Ett^H(£^. 

*»fe«r*«*fc . -Lie* tfctt^M^J:!^^ 

imm i 8 3 *y>x-±.u? >? antzt 
[»*ja 1 9 3 *y>£±E$tf4;:A7">j >?thm 



[11*^2 0 3 Ueifctt<9&gA»\ 16'C*^9 9'C 
imm 2 1 3 ±MSffl&y&&tf. 2 0°Cfr£> 9 0-C 

orax'$>§it*JS2 oMmmnrm. 

[i«*«2 2 3 iSBsmo&aw* eov^so-c 

<rfflx'hhm.vk2 i iats?#*:fri£. 

[ If *ig 2 3 3 jka^ttWrtSSfcT* 5 IS*5 1 16 
10 [ffi&g 2 4 3 XEfi^+^TVig&rt* 1 0 ill- 

sM%&TX'f>t>mm i ie«^M**a. 

[ mm 2 5 3 ±BMGWtfl&# 1 5 0 mF?± 

mmmmmx K>^mmimcomm. 
i mm 2 6 3 ±M¥mtmfotf : s v \-t 

20 a. 

[ it^Ji 2 8 3 limwfi i o o •cOTTi) i msm 
\mm 2 9 3 ±imm , ±js$mmmtyjrt:< 

[ It^S 3 0 3 ±f efflg* 5 1 6 'Of, 9 9 iCOBIT* 

imm2 7nmmttm. 

i mm 3 1 3 XKras* 1 ' 2 0 °c*>^ 9 0 °ccora-e£> 

[ mm 3 2 3 jjEiB** 1 6 0 *c*> 8 0 °co® -c* 

30 & 3 1 lB«cOl^**a . 

[if*3B3 3 3 UBW***j«ry >ttm»ff*-*M 
^2 7ia«oi^i^. 

^m2nmm^m. 

1 mm 3 5 3 it^ti^w, m^mwmmcD 
ti>~uzm?mztit.zm^%z>imm2 1 

imtm 3 6 3 ±EftBKs/utii* j . mmvxYfr 
himmvmnmzttt&zttmibtzmm 

40 3 5iEa<0»4*ffi. 

[if^B3 8 3 ±iei^iDfe*\ u^its 

[is*«3 9 3 ±&mmm&cf>inm38&. 
imm4 0 3 jjB«*+«±BiartiwJMW' 1 * 
50 [is*Ji4 1 3 ±ie^+^±tegsi!iD!ti)^jt** ? o . 
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3 

5 vi>mm%ttTX'$> h mm a o tmcommm . 
[ m*m 2 ] xm^WaZmu^mtf o . 
i wngxvxrx'hmmA i im^m^m. 
i ~mm 3 ) ^/yco^m^a^mmnzm 
t am** 2 7tmc»miij&. 

mAAim^m^^ 

h h mm 2 7 tmomztm. 

mt. ±ii?y?*7K *"rvmmm\tLx®<m 
tvm^htch^x-mtztiM^tj^mwwmm^ 
h^mvtmmttmx'hnx , ±f£s#*o±ie 20 

imms 0 j mtmwimwM* < t ixmzx 
imtiwmztmzvumm 7§mmim. 
[ii^5i] *mwmm?>?<nwz&mhx 

mtzL. m*m&mi£mzMitm&L&^ixn 

30 

[»*^5 3 1 $ uz. miyzus-zmsk-tixn 

[ mm 5 4 ] JJESEV «£8fl4Mi Zf&fiZikhX 

mi. ft&m*v>kv-&£ya<Px*ffomm5 3ii 
i mm 5 5 3 ±igg$tt * i&*ir & is 2- . tai^ 40 
mm5 lmwwmzm. 

[ Msg 5 7] $ <^ c . ±bs«#. gftg&lfliS?a> 

[IM5 8] ^Wft»R*^y^C*firt4IS 
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4 

[ mm 59] $ <^ tc . m*mmfi&mtm 

SS: . 3f/y t watefr+Tfr 5 If 5 9 ie 

[ is*ja 6 1 ] mm ^mmimm * . %mm<o 
mms 8tmcDm£im. 

[000 13 

t=^mmm&<rmi-m^mb. zuz 
^mmmzm-i . 

[00023 

iNWWSffi t ti»t 6 fk t fiB^tHHO-ot: * -> X % 
tz, 0. 5$?n>-&l/0. 2 5$?nyJ2lTOT-f4 
y/U-;K^)Sa**& 1 1 *> K . a/J^^P fc fiU^ 
«Xli«fK-10»atoms/cm!, *L 

IFFttft. e^&l^DStt^ibS. ¥*tt£«SUB*)H 

[000 33 «HUi. *mft*7X-;\comfrm£ 
Zm<Xte%^j:^ftm»co--'iX'bl. mffi?ffi§ 

x-yN^HcD^-^gfe^oSHt^l). ffilW)4v^ 
x-A«fflSrHS-ri>^Wi, WFttHUiffi^^x 

Kftttfi^ft (SPM) mmHsts. LfrL, SPM 

[0004 3 WWJ^cOffitftffeSfcSli. I C7 

/^□^-,-n>^2rfflv^K^x-yf-y/T-(i, S 
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5 

SrSHWt&SStfS. S i O2-S i^OfcttSXy 
-<T>£&r&tXftfecD7n-tZ&ftxmf8.Zixh. M 
sitsi o 2 fsox-yf-y/^tt^^^^-t„ SliR 

^±m^t^ r )^\ mmzm^ihmm 10 
<wmmmh. xv^-m&vyKmt. 7*7x7 

0 2X14H 2 Sr*WR«5* t 7^5rn^-#>'^ , J v-O 

$y£»Jhf&&& (*Qil^FSB5.2 7 9.7 7 1^ 
t M#fFl?S5 ,308.74 5^£M ) tfi < 

s^te^^c^ft^ewffl (f o 2 7-7 
xv, s p m ) xiittgEMfies*?< awfrn-t**** 20 

hiicm ixiffi&mztm* ^cox-fob. 

[0005] 

t^ww^LJ: a t-tmmi s i 

/XtiRjEOf^SM (HiO. COa, O2) tfmm? 30 

tefyytfWtimoifcfltf'Jfc LT, 

tf. *rK*-*iaRzss^Tje# * . 

>f 7"<?5lMt{iSf V ^ p H «{ = *> S ^ t . jg & « V \ 

mmmmm. m 1 ^wpjo <t a &ss 2 wstftffl£ 

y^^co^L,^^, ifv^pH, ass. (safj 40 
if. H2O2) ^wjt^<k^^mcfco 

*, IBWWriWttr3IMfS-«i*fcUi. 

L X S >RJEtt * * f 4 £ USt 

f^-aga***. f/y^^wwffltj; 1 ). 
[0006] 3fi^, #v>-fi. *wan»fc*«9>*.t. 50 



1*H!¥1 1-2 1 99 26 

6 

tjfrvt&^s. ge#ft?<oiat. ^yytiRicoij 

^WfcLTOH^^/^ijSS**. G. Alder 
tR. Hi 1 1 (J. Am. Chem. Soc. 195 
0. 72 ( 1 984) ) ) Ciritf. ift«i*«Bf*0«- 
|*t«}:SfeOfclIt4>fuOv&. 
[0007] #BHtHF35 . 464,48 0#&fBtt. ¥ 

7ia-j, rcA^i 5x:oa*«Ht\ fv'y 

*%ts?v?cr)WzW.frtil. *UT«7X>\-*>4,*» 
flteltef 4«fc+»«rB«SL *yv*3fflJaT<0BM 
f y#<o+ tffitt S 4 . * OfflBH * y*<7)i&K'i 1 
•C*>£>1 SXWHIfcfco. &t. ^XA-grffiMTj-y* 

t-ttc. i8«w«ME* rc*^.i 5'ccora(c«-pa* 

tf Sfcft. +#tSiRg<9f yySr^O+tff^S-lt 
I) >2Mtfh hfrh X'h h „ 

[00083 Rffl^aiilEP-A-O 54 85 9 6-f 
14. ffifrlHtfcVVt. v^V^^««a&Brt»ia«* 

itvymmtz Ltzm£X'*mmm.te*mw*7 

xy\-o±ti«^f S . xriz-'y-^n-bxiiS 
LTV^„ ^t^i?gc7)^^SrL<f 5fea6t. St 
L<*v»»»*ia't^tJ:4l»4*fflJltf ifcft, HIIe 

[0009] %mm&5 , 1 81,98 s 

tsmixw. ttuzxtua. i r>x\±mxt<Dm. 
mmmz-<s&%mn£%ti*m\ nnx a ttsm 
izfimuz®#cwmx' i 7^-mw±x°%.fc-t&. * 

Zttzib. mftcO*bfe&t&£?t l Z%m)lcr>iV£mz 

m&MSt&mxt&xubfrtti. mmzftm 

its. 

[0010] JWHWfJBS . 503,70 8^$gl±. * 
«Hti»*f fc^fcKlSrBBjpLTV^. f*fcfe. 
T/Pn-^t. *V>fmX\ttV>tt%W<?>l-ob 

?tfl». 

[0011] #HK6 1 -004 23 2^«Mi. ^ 

tettjv^t . xU3y7XA-±oa^«coS7Etfflo 
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7 

iimmt. isjg*n o o*^ 1 5 o°c(nmz%& 

fjffftii. *®&m<t£^m®&mit£mmizix 
m&mzmzt&JimtTtYyizj: ^mmmmi^m 
m^-^t^w^thumt^m^Lx^h. 10 

[0012] WJite. *^&%«£¥3Sft#s5fta 
«*» t>m£ir& Ktbco&8: £ ft* 7f£ £ S i k 
B«tt4. ^A>tc. !¥L<(i. *»BJ(i. ¥*Sftffl£ 

[00 133 

[ £js&t a t&m%. ) 1 ojgssii . 

hWf (wet benches) , ^'>W(ve 
s s e 1 s ) , X7U-7n-fe7t- ( s p r ay p 
rocessors) , Xt'xy/'y-^ ( s p i n n 
ing tools), y>W/'7 (single 30 

tank) . : sV7)V*73-)\-9 'J— —yfy-tl, 
(single wafer cleaning to 
o 1 s ) fci^^KJEgSa^iftS. *JWB«* 

2mmu. *mmm?>?n*izmthT. : % 
k, *, *yy*ifli»wfc lt»< 

*yy&tf$wjk lth< aaDtt*»fe^4a** jje 

?>-?talrt:tIgkA^&»). JJEjs6Jn*^)±iaill* 40 
i. 

[0014] mmu, m.-smxteJk(r)m(DtfLfti,zj:z> 

JtKiSMti . OH7x* /KOiMBPJ k LTfflK d k * { 
ii 2 K^ilHtfHHF?* 6 ) T* 0 . ^< k t . 
(CHsCOOH) . &®is> (CHsCOO-) . ptKifi 50 
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(H.COs-"-^ ) , «J>iSS (H3P04-< 3 -» ) &k 
[00l5]*»f3«(:fc^tli, x'Jny 

H^**t^**r**y>fc»s*fc^«£ft*ffl 
is 3 (^tjBtT) : mmmtmt 

too l 6] JaTo±iak^«.3MDlgt,JBv^ik 

ie2 -.mm*. mmztttzmttL*^ 
xmsi&mzfctx) :®m%mm&i^® 
**yyfcstifcate*+T***** . 

IS4 :v?zfy^0yffljutisvay*?xj\-<nto 

? % xrwrn-fe^t-. xyy/iyrxvv-^y-- 
3dk* { T^S. 

[0017] «11 *S@KHfl0y 'J 3 y»7XA- 
WKSfctJ^Tffl^Sik*^**!). HZ* Wilt 

tf^fc^txtiv-f 9 u-7-y-yy^mmza^xx\± 
mnmiz te^xtm^&zttfX'Zk. 

[00 18] 

fr^imftsmmzi-ixmzmth . mma. 

wmgmmztiMzm^zktfxn. ±.mm 

ztitimx-hz. iMmztifzmmm. m?Jg 
\XTfrbiumnmx'h&. ±.mma. mxim 

[00 19] <««ro-b^?:W«kt4IB10»4L 
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9 

ircft*. 

&l< i&im-£W> i o ^/umi%niTX'h & . 
a^si+ttJttiaaiffljioM^i, 4 o # * u < «4§\ft 

14. «#ffl^»+t*Jtt4J6Jnfto»J^{i. 
«0.1€iHlXJ2lTT*i. 

[oo2i] sifttteftu. as, r/p^vxii 

*yv«K«. ±tl 0~1 5^ii%iyTT'J>l>. 

ftoffiffliastt i 5 oxaaTT* o , 

[0022] tfc^NWMHKtafitTaiCEat^T 
147 78. &t//Xl4i8ig, Rtf/XttZiWUJ8IL at/ 

> # v >mwm ix t av*. 

■ ; [00 2 3] jff*L,<(4* *jBBB»CtiV^rtt. 
fit**. ^^OMBB^^HWMHEiDTJcLT, S 

*?£L<t4. *yyii**fcauT-»<yyy^8 

tih. «E#(4, $f*L<(41 6*CA>4>9 9*COfEHT\ 
«kOi!f±L<ti. 2 0 c Ct9 0WBTr«$ii^„ $ 
£>£4 9*?2L<(4, 6 0'C*>fe8 0 , C<DlBI-Cllie*§il 

*. 

[oo 24] ««*y^fflro-b^i:«jssfifciei 
ai*c*jv^Ttt. ^icsi-y^ttKs^aawifc-H)' 

*U\ »*14. iH^J:?*Sm*ttftiUJl'r* 
OXXJSRSfti. "7X/\-tt. Jt«jRfWHii<o±ta 

aLfrKtstawi*. *y>f£tt»4. mtvv* 

frh&X-SXhtl, *V>%£.8 (V/l't*^) <4. * 
y>*Wfcfcfc$r* 4 o K&££sSL&#4>&ft$ft 
&. S£L<(4. K*8UUi3 l/mi njWBv^ix 

u »ft*iiL-caa«t:*y^^<y'j i>.r 

-f. »ffl03ffl«cfc^Ttt, fm&Jgt48 0'C, BM* 
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1 0 

>mm&z-®mz?z> ( i/i oomat) . 

-(4. +»(c*v^rBB!HS*i. s^ffl^a^mts 
<"Ig£ff3„ MfclCiStvctt. ^xa-141 04HHH 
**U »v^TJK-f*>'*T'10^jBr*S{t6. 
[ 0 0 2 5 ] *!&6%jDS<ifc^e* ( P H 1 £1 

t. ff* l <<4 1 6Mmm i o o£(ca*>* ) mm 

mmnlKMS* (PHI. #*L<I416 
M«K£ l 0 0fSl^W>4 ) ££tr»SLfc53S88fc 

Lfc^yyfctfcsa^yvfcvN-y «j 

(4, t^tt*>jhicai*sri. «H<offl^fc3ryyK:5o 
•cx«48 o*ct i oftia®zti& . 

[00 26] jS^t-SSO-C. 10 #100381 

V^9 0'C. 1 0#IS<9lSfc#Igk<9ffl*£fc-££# 
tf 1 OftiaaffiHHftSfcfifoTiAv*. 
[0027] <ttm7n±z i *tt*b+&m2ff)#i L 

*. *Y>WWm\blX®<mmbcr>ig.i!Mfrt> 

ttta^«HC«ftI$*i*««Tft4. M*ESr»J(i. ±fcO 
H5i^/UD«fiifflk LT»<. 
[0028] SttMli. ^/U^^RXtt'J yKX»4-5-tl 

<»4. mmz&rthmtinyncom'&ii. tmno.s^ 
30 «4. $^:^'yy@tittffas. 

[ 0 0 2 9 ] m L< (4, 3£fc»ft£*<0»£KlT«D 
fiS(c*t»-tl>lg^-irO. iKfltoiaSEtt. l 0 0*CW 
Tt'JbiCk^ff^Lv^. $^>tiS : ^L<(4, 16"C^ 
t9 9°C<7)ST'$).S.. Zt>lZft£ L<(4. 2 0°Ck9 0 
iCWHT**>S. $^>«fiL<(4, OO'CkSOXWH 

[0030] *y>oftifi4«2Ni«««fc:«IW* 4 o 

40 [003 1 ] 3fc£tf4L<{4, Sfcfc. 

**»4>=5r4 i k*«#4 Li\. fl?tcffiv>«»«Ut. $ 4» 
C«1HM//X<47-/K, aV/X<4lSK, &tX/X(4Z 

KftK^. ay/xJ45j-v>^^^k* j 4o#^ l 

[0032] XmmWiZiiWZ . ff* L< 14. 

m& umm a, 1 1 ^^Ai.^^Sk^y 
9<F>mzm$h*vvmimbfrh%h. mmtm. 

50 Sit*. ^SS(4. AS'CXhh. *y^J£IH«4. 
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mmLtfmmtih. &hmt<\i. 31/min^ 

[0033] m/**/>e>m&tf$mizimth. * 
mmmu. m&mz&^x. mm&m^ix^/ 
>m£%ui. m#muz. 1 \ cnm^y^zn 

ftKiSSJg^O^l 1. 5mo 1/1 (0, 0.1 
ml (0.46mmol/l) , 1.0ml (2.3mo 
1/1 ) . S.y5.0m 1 (1 1.5mmo 1/1 ) ) <T> 

%mx'%z.tzmmz j o . 

I o o 3 4 ] $ h tff i t < ts . if J£?fj t $R*tt*>fl# 

4 . *<0j: o $:&JC&3s<0M t LXli. F . S . 
K SEMITOOL-eLTSTEAG^^tCiO 

LX*tlW?^\-$mizi%-£ftR-tZZtt:MW 

[00 3 5] >>xyN-tJ5rJt<ofiHttiJV^s W*tf0 

fc#tt Ufc«aW»fe*6 . *y >-£*tr*UM?H*-CR 
[00 363 ^Ht»!Btffl^4J8a«[i: LTtt. mi 

[0037] ^*s«aoa<ofcrt<?aiai: ltu:. * 
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1 2 

[0 038] iOPfflWi. ^VVb*»#flI?siMJ. 

xmm\tz%ts®.%m,m . jrassrtwi** 

^**HOUi* y virtrSM* t 8tt* i: *» ^ Sr * ate 
10 flftttfrKUI&tttcftttU *y>1ME£J5r5£iMKr^ 

» * t < £v ^K^Hifitflqt LT v^*»«HKS: ID 

nmzm^tzfr, ^im^mimm^z^^tn 

[0039] 

20 imm) #« B J!^ 2 o<otf 4 Lv^tWcH 

4. 

•f-yyxmtk. &iz*r7$.?oyiMw^\-m& 

"3. femfc LT7^n*-^y,-Ki;-7-{cJ:4^S: 
30 tlciOi^-tS. fi!*c07;^D^-#>m*S-fflv^ 

4K«x - y f-y/tiunTtt, mmm%.Tu7T a 

s i 02- s imzm zx 
tKttti . 7 o - £ mm 1 1 5 ^ 'J 

[0040] fi^SJCii. S i 1.X&Z h £ 1 

ic. s i t s i oioiaox-yf-y/a^ttj^aissii 
40 4. a^x-yf-y/i*, l^^ht^uv-^coasft 
\mmfrt>m;zm<xitthfr\ i>i.mz&m 

mwmiztfV -v-tf^zmZZix*^}: - X 'J v- 

J**ffitl3V^TJ±. *I3ffifilF!B5 27977 l^fBfc 
50 imtm» 5 3 0 8 7 4 5 ^«CE»<07 S ^^S^J 
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1 3 

mx-hb. 

[0 04 l ] Hi fcH2li, vM*}*->\-BzWm%ti 

tzmzvi At&mmmz*t. giofgitti. 500 

nmOHftil, 3 0/8 0nmc7)Ti/Ti Nl. 7 0 
OnmOAl S i CuflL 2 0/6 0 nm£7)T i/Ti 
N, 250nm<nm\3fa. 4 0 0 nmOSOG. 500 
n mOStt (s/'j3 y^««cfflR*^ttft-C ) 
4. *20«3tli. WTO, 500nmOlrtfcfl!. 30 10 
/8 0 nmOT i/T i N, 7 0 0 n m<DA 1 S i C u . 
2 0/6 0 n mCOT i /T i N&tf 5 0 0 nmCOSHMfc 

Sfi. KS0.4*^0.8/*mc03>^^h*-;U?:ffi 
*.fc-?X?-fc-yh£tfLTftjfc&h.4. V I AflBBIi, 
CF4/CHF37'7Xv+HXvf-y/$il4. ^X 
/N-dOftUKOIS k LT. VI AflHSJi 5 0 0 n mgtft 
»/4 0 0nmSOG/2 5 0nmlMI:fl|*aLTX7f- 
>y%tl, T i T i N/A 1 McO±.X']kt%>. W-2<T)X 20 
SkLT. VI AflSjt(i5 0 0nmS£ttJ15raL. T 
i T i N/A 1 m<r)<t>tX'2.-y1->yZtL&. ?XA- 

[0042] zcr)mmzm^tLt>mw.ffi&ii. H3K 

V ytefl*S*»att-4 £^**<aatto*T»*: Six 
fc^eS»tfflV>6. »frU\ fck;U*fflW>J:5fcS& 

±£SjWi*. ?S«i8 0 , CtJnf»$ixS. «>xa- 30 

jr'yy&tfcSJi, j«il>-u^*>A»jDX$ii, y/ut^x 

l /m i nXUftZtlh. HSfcO 

law -5 k , jyvtdPGJS* y ^ o+ttt^N-y y > y $ 
* ask l . s tcaa lt * y y y-r & c: k 

mxwmzztii ( i/i oo(*sit) . -r^TCfev^ 

T> ^iA-li 1 OtfKUISit. f^TfiSM^Tk+T 40 
1 0#»WU. 

[0 04 3] ifefMWm. SEMffig ( 0.6iimW 
Shi (^xA-JtoOK^tf'Jv-fcKK) . 

[0044] 04 ti. asfwaaw (-r&;b*>, i^^h 

ifflBOtfyT-iBoTV^ttSS) WI AflfJt (0 
1 ) COSEM^jt^-f. 05tt, H1WVI Afifj££ 
45#HK*T*F5-fXh'Jvr(dry stri 
P) Lfc«W)SEM5JIS:3p-f. 0 1 fc 0 2 «0flia 1 50 



1-2 1 99 26 

1 4 

■fe Lfctttf) S E M3pE£ **l<etfl0 6 k 07 fcjj* 
t. 

[004534 5#H<0K*lC ± & K74"X b 'J -y r«i 

L^L. «ffl«uifcHLTIi, tifhi^mm 
t&tfWhhixtz (0651/7) . $tfs«uifc*$irvcii. 
X yf-yy^«^'jv-^'{tT=5r< . Py'xhn 

xhumv'ymvmt. v i Ax-yf-yyraita^ 
h&zttfTjkztitz. ztnt. ^m^mmzm-i^/ 

ibX'hh. 

[0046] <tM2 : YVtiE>E&mz.* » 

^^yyjaas^fcitt-fsr^a^fljtm^ns. us; 

^M**»**W«S<14. ^XA-li^y (JSRl 
TSc I X 5 0 0 e 1 ) Rl/^*' ( S h i p 1 e ySUV 
NF) UifXbX'Z-httlh. Ui/ZhX'Wbtltl^ 

SA^W^X^- ( 5 e 1 3 a t/cm2 P ) 1M. 
-IzXtQ^-f-Ztlh. 

[00473 %temtm*zn. Hiatts&j&fflicfli 

ai-S*yyte»SSk*»^4. »f«±S«fe$ix4. ^ 
m?SJg(i. 4 5*CT'3il». ^yyfi6tt*»i»»^U*4» 
^JPX$il. y;Wt'-7X^S(ig$^Bg«3 l/min 

ra^iis. ^a^faf-^k. >?n 

s. ^xA-tt*y>-aasE»o±t:EfiSi:*>ix. 

-to^o^LT. nae/Tryyosyfi 

* s *ffiktgf54t-|». ^XA-ii, 07^$^l»m?a-fe 
y^a^Stt^. ^^y}±A$ixTo^rv^xA-(±, 

m*>*i \ iz'&<Dg.mmtoz.tz®. o. o.i 

ml (0.46mmo 1/1 ) . 1.0ml (2.3mm 
o 1/1 ) 5.1^5. 0ml (11. 5mmol/l)2r 
fflv^T^-yya^itS. 'fjJ-yaA^iXJt^xyN- 
(i. OXIil 1.5mmo I / l 

t. *yv«s»sn4. 

[0048] ^^yaA$ix/tUvxb^-&, 

% ( 6 0 nm/m i n#9 0 nm/m i n ) itflrf 4. 
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1 5 



1 6 



1 . 2 nm/ (mi n*p pm) , ^y|/x'X t~ T'ti4 . 5 
H8.5nm/(mi n* P pm) if?**. 



♦ tfsJ-W (K*«UU:3e;e.*Ci:CJ:')> aST**. 

ofr£ffl<lt:MZ, tfcftfciniJfc. iSBKk**!. o 

Jt. aSSDJUi. 0, 0.1,Xli0.2m! (HT'/y 
a7>K8, 3 0%) Tfti. »K (^-jfr-RiSg 
ffl, 9 9%)«n*{±, BM*>tK7U30. 0.5 
Xt±l m 1 T*i>. a«i. 2 1 frl>4 0°C<r)%mX'% 

*Yym.i±mLHszm-t®mm.?3yhvi->\, 

Wz. ffi^SUBi, 31/min, BuSOUiS 1 /m 
i nX'hh. ^R^^'U^htO^-ftlcmilCti 

R S/fU*A'- (Discover)* 5 , 

[0050] 
[*1] 



ml 


ml 


pH 


flow 


&K 


nm/min 


nm/nun . 


Slit, 
ppm 


1 


0 


5 




40 


51 .2 


7 . 36 


18 . 2 


1 


0.2 


2 


lo 


21 


34.8 


3.11 


54,6 


1 


0.1 


5 


hi 


40 


40.1 


5.97 


17,2 


1 


0 


5 


lo 


21 


36.9 


2.60 


52.6 


0 


0.2 


2 


lo 


40 


19.3. 


0.02 


14.5 


1 


0 


2 


hi 


21 


36 .1 


2.73 


44.8 


0 


0.2 


5 


lo 


21 


3.4 


0.39 


14.7 


0.5 


0 


5 


hi 


40 


36.3 


5.91 


17.1 


0 


0.2 


5 


hi 


40 


4.6 


1.32 


5.7 


1 


0.2 


5 


lo 


40 


31.9 


5.98 


17.9 


0 


0 


2 


lo 


21 


33 .1 


1.46 


47.6 


0 


0.2 


2 


hi 


21 


26.8 


1.96 


37.9 


0 


0 


5 


hi 


21 


27 .0 


2.58 


39.8 


0 


0.1 


2 


hi 


40 


20 .7 


2.62 


11.4 


0 


0 


2 


hi 


40 


31.6 


3.34 


15.6 


1 


0.2 


5 


hi 


21 


31.4 


2.85 


44 .7 


1 


0.2 


2 


hi 


40 


55.9 


3.78 


15.9 


1 


0 


2 


lo 


40 


41.8 


3.96 


17.7 


0.5 


0.1 


5 


hi 


21 


36 .6 


3.26 


42.4 


0.5 


0.2 


5 


lo 


40 


37.0 


2.93 


15.1 


0.5 


0.2 


2 


hi 


40 


47.3 


3.22 


14.4 


0 


0 


5 


lo 


40 


11.9 


1.24 


13.6 


1 


O.l 


2 


lo 


21 


34.4 


1.89 


49.9 



[005 1 ] ifiWJX KOlSftO** . 0 1 0 1 01 *50* 1 Kijrf * { . *ifVi?X Mfc£0)tttt*iH« - C&4. 
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Xr|$*{c#t&^^TO&$*{i. IH(fiMW>26Mfc 
(0*^7 1 5/i USBirti) £J:*fc*>T*9. pH 
Kli«fcX,tfJMS Lfrivr k tz&Mt . i 

2 0 \ ) fciOtfeH"*. :«/5 7A't>Mifc 

9^&*&9rt'*b$iti> nm/ (mi n* 

PPm) ) . Ja±WJ:7t»*>nfc«^iM«k{±. 
Py'Xht0.2Hnm (mi n*ppm) <Dffl, 
U-y^.ht'0.0 3^^0.4 nm/ (m i n*p pm ) <F> 

£Sff6^<o*»<OM5^-^<OllMf<oe**Hl 1C 

100 5 2] <f5ffl4 : \sisXYW&>iatffi0X}i&P) 

Ssft ( ? 'J - >iV-J»<n®5S&St s 7*M/ i^X r Xii 
(Hll^-KUv-) £35<*>o^£fcl&£t4^kTJ) 

Zm&llZ&mZtltz. 5nm<7)&Z<?)7*hl> : JXhX' 
»W$ri8fc:«»Lfc ( 08 tcfitt Ub>L« 

aonaj^^yy/t+jhi-*) . *y>nu»i. o#> 

£> 1 2 p p m. ffiS»±2 0 . 4 5 -c LT 7 0'C<7)f§lT'£ 

fcS tttt. fflWmx' l-itch*,. **/y*& 
-f*y*t«ffPS-«:a. S\*SrS-T^2rjti6S) . 1 

2£*t. ift»»***yv»BCt»LT, 3o<0S=fl: 

w&tt (3j-yy^fiiffl3WBje*ft&) B^t±5 
o%skt&«>. *yy««esfco<oi^is(j*ti. as 

£A<-f4kfa±-t4#\ «HtLfcB#iai*lt:fcJtS^B5 

*fi»±, *y>««£K<*&ki6]±-f4.r 

6. U>U *y^<o»»*li, i&KkkiKJ&W 
* { . JQattftttaK k k t> t [fij±-f & . 

[0053] muzm&**/ymm. mtxmm 

fcURtttSSS 4 6 4 4 8 O^^BtBB^Sitfc 1 OOT 



ttk t/C(±» i 0«*»Av\ *y>^S&WX{S 
ix^ro-fe^tt. ftSaUEfcttliT. 3»-y>SftKS:ft* 

io [as^stc^^T. uiRK^f. zzx-it. smm 

0»7x;\- ( 1.2nm) #10#fg, ^b^btciBJg. 
X' (fSM) . Xli80'C t»i?il5. 

7) tft^sw (is^57k^o^) i-jict. mmm 
co&mizmixii. i&i&mx'im&mmizMmti. t 
tz&mx-mv ycom&iz xomztix^&zt 
20 fimmx$&. tmizxmm. mmiz^m^v> 
ift&z-tzmmizxr). mmvz.zktfX'Z&. *j 

x*&mY>*m*& (m*x'teMM%. 
t-iippm) . mm&mii&fflmiti&'Z 

^KEttcOiSv ^V" v^* Sr 7 
CfttLI < U 10 0 %jfi^i*«: t>fc <vt . 

^kv>5Ckt-$)l). 
30 [0054] <JSS5 :-&<7)8iftlzm&mi<?)X 

*. i^'J a>"7xy N-<oftj»{±WT^)jttt L JtlStiT 

isi : i/V3y$mtzmm*imzith. 

IS 2 :Kftft»|»£t&. 

is 3 ( iH-mzm tx ) : n*nft*ifi#a * u 

40 CWipiaat^IgtWtSSiBBi, r N ew W 
et CleaningStrategies for 

obtaining highly Reliabl 
e Thin Oxides], M. Heyns et 

a 1 , Mat. Res. Soc. Symp. Pro 
c. Vol. 315, p. 35 (1993) fclMHSil 

xm. wxowmtizi,. taw* ozmftitixmiz 
[0055] mz^i-iiiimh'mi.tzj.m^ 

50 
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«**.a«i. S^Kffl&ffm 
Xg 3 ( sBSfcfc ) : feJctftirlWhWa* U 

X§4 : -77 3>-S^*X(iv- 'J 3 >">X/n-OJD 10 
fa£#3£$Xfttc<nx'J3^x;\-£Sa&S-t * 

(A) 03 + OH* '02-+*H02 

*H0 2 ►H 4 +*Or 

(B) Os + OH 'HO2-+O2 

H2O2 ►HO2-+O2 

O3 + HO2- ►*OH+*02- + 02 



[00 57] it^XDftmt, mMRXV)94 

7fcttlJB*5r< . R£ ( 6 ) t ( 7 ) 5r#5 . Mttttfll 



-)\&ff)R!tm&Xlt ?yjnzt5\,\XfiiZ 

[0056] < *Y><wm&mzmz m 

(a) xM*yM (B) Kwitemmzfc o . 

( 1 ) 

(2) 
(3) 
(4 ) 
(5) 



03+*Oj- 



**03"+02 



*03" + H20 

[ 0.0 5 8 ] iMzmvyftfflmizMi . 0 H 7 i-'rt 

/KRIS ( 5 ) t ( 7 ) T»jft$;h.S ) *t. KJSIIK 
(8) £J;ij3fcfc*yy£#IKStf&. ifc. RIE£* 

*OH + Os **H02 + 02 

[0059] ^tihmmmit. +itx<iigst407K 

m&x:<nWy<r>ffimm%z&^T)VX'hh. l 
JC ( 1-4 ) Jc*$wr. *&ffcS«*fr£ : F*3ft.*& ^ 

O3 >0 + 02 

O-f H 2 0 — — 2'OH 
[ 0 0 6 0 ] RJS ( 1 - 1 0 ) U, *ttW*tfc(tS* 

i40fc5jtt. jj-yyo^capa^s^iti. sjnatJ: 
mmztib. 

[006 1] i#ltORlSC«^T. *0»ltfbk*^ 
«0Kfl:iS&6 (WRkLT. H2O2 < 'H02-+ 40 

if). *Yyitm%.m&mz£*)imLM,\ l \ tzti . 
wr. rntm 1 ( oh , h 02" , — > t JtyyoRmzi 
0. ia:5^ (*oh) 



(6) 

*OH + OH + 0 2 (7) 

Hf&XWSfi ( 2 ) , ( 6 ) RtM 7 ) fc£tA*tt< 
±9, ^Rffi*«£ix6. 



RIG ( 1-1 0) fcJSl 4Hfe*W-f*fc. *yv<Oft 
[0062] IMV&frhfthtlttVylzmh'Mu+yz 



(8) 

h. z<mwm\±* mz&Ktzm ( 2 ) , ( 6 > a 

tM 7 ) fcffla^btfT . (9-11) fc^Sft 

S. 

(9) 
(10) 

♦ftol&Wl , 7 o-jgt tj»t « i«/*y y<o 

$«S£«£-ffctf>. ^y>/7i<?I^!B!* s ^T (Go r 
e ) 3j-/>*S>jL-* («*«s«cU:5*1f-) TM 
S?$iXS^-A'-7D-CO?ST*$flS. *-A'-70 
-?8<?>rt<?>5Et (201/min) , 
-fl^OSiEJ: (21/rain) Rtf#yy* ^'a-W: 
fc(t*E* ( ia'-;H *\ iSKfcttSTOIfcJtyvu 
^t»urr&. £iifc<9S3Wi. ££fcE««ifc* 

liSfflTlTofc. 7j--h'X7-f T-7JKMOCA|?lg^ 

<t*w*y y-t y-t- 1 ^y y commzm v ^ . 

[0063] JBl 5Bt^rf Aofc, A'-7D-$ 

kco^kks, *yv* Manure Urtt, ^K(99 

%) 1 0m 1 SrR-f^-y*tasaD. -Tl.-ttJ:'?. 1^ 
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[00 64] <*Yy*mztiKm<?>\'i''xm£® 
mztttiw&cr>m) mtfifcmfcra-tAU. *y 
yftmiz&vh mmz±%z o h y vtuvmi&z 

(K. Sehested, H. Corfitz 
en, J. Holcman. J. Phys. Che 
m. , 1992, 96, 10 05-9) . G. Aide 
rtR. Hi 1 1 (J. Am. Chem. Soc. 19 
5 0, 7 2, 1 9 84 ) izktltf, OH^^W'ili 10 

wwftmz±%m®x'$>z>. mmmra-tAizm^m 
^t>ti& umiziz , mtuum . p h xnmntimc?) 

[00 6 5] 3-3*>»8r*!W*fiofc. T^*>, 4 
[0066] ^yy^SL/cSJ-Y ^>7ic{C3ii?fbJ<^& 



* 7K»coi8Jg(i. ISM * y**^llP£co*y>?ft£<7)*- 
y-T'*6. 5 0,ul (IITy^a^yFI}, 3 0 
%) <0H 2 O 2 £7. Sl^^ilU^li (0.08 

H 2 02^^Jtrrst. Uy*hR*8*i.J:9ffiTU 
otHCli|IMWt^g#T-#&<&£ ( 2 nm/m i n 

[0067] 
[*2] 



w-ppm 


(ml) 


Kb l feint* 

(ml) 


(nm/min) 




0 


0 


38.4 


37.0 


0.05 


5.5 


11.3 


30. S 


0,05 


0 


9.3 


24.7 


0.1 


0 


7.7 


4,5 


0.5 


0 


2.1 



[0068] UAST. ClOJfolBKfcVvrtt, OH5 
mts J:*a*L<*v>IWi«:lft<.fcft. fl 

Jktt^yyjSiRwKjeflaBTfcs. ssi 6 at, 

JD ( 0 H y Vii ) OttRSft** ^t. i$H 

t=0tcfc(tl)& (0. 1 7mm o 1/1 ) iZhfifrh 40 
■f - IBM 0 . 2 3 m m o 1 / 1 *)S»«D*?££ 

2 0j*ftEiaaiPL^ (-Hl-filO. l 7mmo 1/1 ) m 
ft. ^yy^Kift^Jox^-MSfCO^uj: Offi 

[0069] ^l^H^8SJfl3*uaty9. *y>«ui 

itzm*y*x i o#isiu m&s Lfzmnmms 

*£*3fcjF-*\ US'** hJ^tt«UI»*lffllO#fcl/C 3850 



»mWS*U &£3IS (nm/min) T*«*lTV* 

tt6<i ( *y y-t y+r- 1 m/*yymmizi$m 
m^) vh&k^ozt t,z&M.i-&<&gtfbi . o . 

0 2mmo 1/1 frh 0.2 4 mm o 1/1 C0Wr&£*Y 

y®m UzWM * >*tasjDt* k . aara u$rv ^its&r 

o*xkJt^5 0%SJgUxXhl^^P#l*n±-fl.. 

KKMcfcuT, *v>IMBtt, ■M*v*li. 
0 . 0 2 mm o 1 / 1 Og|s&£85jDS*U &Bt<7)M&l>il 

WBSft*. WiSWfcfcLT^iB*. aifcfl:**£83iii 

tit, ^fftimt&K&b&^itnvithbtf* v 

H (^2. iSKS-fflV^T) . 
[0070] 
[«3] 



05/13/2002, EAST Version: 1.03.0002 



(13) «H!¥1 1-2 19926 

23 24 



vr-ppa 


(ml) 


(ml). 


v v x V & 

\zun/iaxzi/ 


4S.0 


0 


0 


38.4 


45,5 


0 


0.1 


47.1 


50. 0 


0 


1.1 


51.1 


54. J 


l 


1.1 


34.2 


*10* [114] 


w-ppm 


(ml) 


(ml) 


(nm/min) 


45.5 


0 


0..1 


47.1 


45.5 


0.1 


0.1 


21.9 


38.5 


0.2 


0.1 


18.1 


45.0 


1.5 


0.1 


22.3 



[0 0 7 2] BK*aSJirr4ittJ:0. ffiM 
tfo*y>-«j&£;S<: -f £ ; t #t-# I. . L*'U VV* 
M»*3MW>|6|±li, a^tofcJ&^yvawwttii 

JOkktC. JWDLT^fclk Lfc^oT. 
[00 73] 

Ifl+fcHtStf^Jvo^. ?§8?LTv^*yy (t 
l/2 = 20min) fcRfcttOS^JJ-y-yawfiV* 



T'# 6 i k ) 4 . U 3 >">xy 

<u . ?&g k #y v aawx&Rjftttii . -tie 

[0074] !WtSfLfcB18S«-rOH7^/Wfli|}* 



*OH + CH3COOH >*CH 2 COOH + H 2 0 (11) 

*CH 2 COOH + 0 2 ^OOCHjCOOH (12) 

2*OOCH 2 COOH >0. 7H 2 0 2 -I-P r o du c t s (13) 



SOU (13) T'ffif8.ZiX&®V>&.f&mzl£, *)VAT)\s 
[00 7 5] PK7U-7->'*/W (RJC (1 1) ) fcU 

#RfS^^, -r<o*tt«te 

4. *OfSH, RJE (11-13) tzbHiUt 



40 [|2H^fB*^lftBfl] 

[013 »vwiAx?*aj££**m0"C*S. 

[02] iiflEfcAlx-sr^-^Sfutvi AflfitSr* 

[03] fttrutziz&^xm^btihmmtfLt: 

[04 ] mmmcDV I AflUftSrS^S 
J>2>. 

[05 ] 4 5#ISOi *b "J ~/7W>V I Affi 

[06 ] #&BJ!o# « U^M»*i£(c 1 0#m 
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V Lfc 01 cOgS v > v I AflSJt Zmt S E XT'£> & . 

[07] i 1 ^»«K!Bw*iifen i o #ja 

«Lfc02«iO3agtA 1 X-yf-y^SilfcV I Affile 
SEM^XT'JiS. 

[09 ] MHWEk^'atf*^^ 

[010] ±£&^7/-:^4^V^xh|$i;j$Jg 
[011] £fc -^O^V^MIMcia 



(14) ttWTl 1-2 19 926 

26 

[012] |?WxXrA(cfctt?,ffiKi:4-v>mSt 

[013] «iax<ia«swHisti}jt4ffl«t #v 

[014] *tttf V'vfc8tt4*r^RJ55S£jir*\ 

[015] 7j--/<;-7a-^y^tfc»tl)0H7^ 

10 [016] »SiR!iDUfctt'f*>'*t=. HOELilK 



[01] [02] [03] 

SWP SWP 




[04] 



[05] [06] 
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[09] 



* -a 




0.9 
0.8 
0.7 
0.5 t 
0.5 
0.4 
0.3 
02 
0.1 - 
O.O 



v V i? X h 



— r — 

1000 



2000 



— , — 

3000 



4000 



I — 

5000 



10 

9 

8 

7 

6 

5 

4 

3 



6000 



K 

" A B 

n 

Mi U 

3R& 



IHtftftACM) 



[010] 



HAc : 

0-715. 92 



H 2 0 2 : 
0-200 



pH: 5-2 



T: 21-40 




• •0 •» 



"To u» «• "Uo 
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#fFFl 1-2 1 



[01 1 ] 



HAc : 

0-651.59 



pH: 5-2 



T: 21-40 




• l ..» t.i ■.• • • ». ? d • tt; m ITa TI T» r» r> 

i Hfz * -J V J> x h cD^iSft^cDJf Jo 



[012] 



[HI 3] 





[014] 



03, gas 



03, aq 



(•■g OH-) 



03 toss 



+ M 



M 



mum 



*0H 




02 
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mi 5] 



[HI 6] 





Kj^'-^ 2110^x-f^A. ij 7 

V- ■ ??s$-7 • 77 y • ^7U ■ 5- 

A, *?^>^Xh7-h21/2§ 



^/l^— . ^ 3140 jr— flKjl^y, r 

- • u-^>x^-y27# 
(72) BE* tf^/P- ^;Ur^ 

</Mf-, ^ 3150;\-7K ^7x/U 

rM?23# 

*^f-. ^ 3210 'jyf>, ;*WM^ 

*M4# 
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